OBSERVATIONS
GRO J1719Ϫ24 (ϭGRS 1716Ϫ249, Nova Oph 1993) was detected independently with BATSE, on board the Compton Gamma Ra y Observator y, and the SIGMA telescope, on Granat, on 1993 September 25 (Ballet et al. 1993; Harmon et al. 1993c) . The source reached a maximum flux of 11.4 crab (20 -100 keV ) on September 30 and was remarkable for the stability of its emission on a timescale of days. A linear fit to the X-ray light curve between October 1 and November 22 showed that the flux decreased by only 10.3% H 0.05% per day (Harmon et al. 1993b) . From December 9 (day 75 of the outburst), the 20 -100 keV flux of GRO J1719Ϫ24 suddenly decreased within 6 days from 1.1 H 0.1 to 0.4 H 0.08 crab, and on December 16 -18 it dropped below the BATSE 3 1 day detection limit of 0.1 crab (Harmon & Paciesas 1993) . A daily average flux history in the 20 -100 keV energy band, as determined using the Earth occultation technique (Harmon et al. 1993a) , is displayed in Figure 1 .
The 20 -100 keV energy spectrum softened steadily during the entire outburst; the photon index increased from 2.0 to 2.3 H 0.05 during the rise to peak intensity, and from there on the spectrum softened more gradually. No marked changes in the spectral shape were observed during the sudden decrease in X-ray flux in 1993 December. After this outburst, GRO J1719Ϫ24 remained undetectable for BATSE until 1994 September, when it was detected with both SIGMA (Churazov et al. 1994) and BATSE (Harmon et al. 1994) . This later period of activity is not discussed here.
TIME-SERIES ANALYSIS
We have used 1.024 s time resolution count-rate data from the large-area detectors (four broad energy channels) and applied an empirical model (Rubin et al. 1996) to subtract the signal due to the X-ray/gamma-ray background. This model describes the background by a harmonic expansion in orbital phase (with parameters determined from the observed background variations) and includes the risings and settings of the brightest X-ray sources in the sky. It uses eight orbital harmonic terms, and its parameters were updated every 3 hr.
For our analysis, we considered uninterrupted data segments of 512 successive time bins (of 1.024 s each) on which we performed fast Fourier transforms (FFTs) covering the frequency interval 0.002-0.488 Hz. Per day, we typically obtained 35 such segments while the source was above the Earth horizon. For each data segment and for each of the eight detectors separately, we calculated and coherently summed the FFTs of the lowest two energy channels (20 -50, 50 -100 keV ). For those detectors that had the source within 60Њ of the normal, these FFTs were again coherently summed (weighted by the ratio of the source to the total count rates) and converted to power density spectra (PDSs). The PDSs were normalized such that the power density is given in units of (rms/mean) 2 Hz Ϫ1 (see, e.g., van der Klis 1995a) and finally averaged over an entire day.
The PDSs show a significant peak, indicative of quasiperiodic oscillations (QPOs) in the time series. The centroid frequency of this peak slowly shifts toward higher frequencies. This remarkable evolution is illustrated in the dynamical spectrum shown in Figure 2 (Plate L11). From this figure it can be seen that the centroid frequency of the QPOs doubled from 10.04 to 10.08 Hz during the rise to maximum flux and then gradually increased to 10.3 Hz. During this period, significant deviations from the general, approximately linear trend of increasing centroid frequency occur, with a particularly large positive excursion near day 60 of the outburst. The QPOs are absent when the flux starts rapidly decaying at day 75. The observed rise of the PDSs below 10.01 Hz (see also Fig. 3 ) is probably not caused by the source, since it also appears in the PDSs obtained while GRO J1719Ϫ24 was occulted by the Earth. Therefore, we excluded the frequency range below 0.01 Hz from the analysis.
A careful examination of the dynamical spectrum revealed the presence of structure in the PDSs, which we described in terms of two Lorentzians, one on each side of the QPO peak. The position of these additional structures seemed to scale with the frequency of the QPO. To further investigate this, we made fits to the PDSs using a combination of a power law and three Lorentzian profiles. To improve the statistics, we made fits to the average PDSs of 3 consecutive days, obtaining 23 3 day averaged PDSs. The model required 11 parameters (3 for each Lorentzian, 2 for the power law) to be determined, which left 23 degrees of freedom (the PDSs were logarithmically rebinned to 34 frequency bins). Reduced 2 values of the fits were between 0.6 and 2.2. For the fit to the 3 day averaged PDSs starting at days 61 and 70, we used a combination of a power law and two Lorentzian profiles only since the noise component at the highest frequency is no longer well defined as it reaches the Nyquist frequency. A typical 3 day averaged power spectrum (days 13-15) and the model are shown in the top panel of Figure 3 ; the bottom panel displays the residuals. The centroid frequencies of the three Lorentzian profiles ( 1 , 2 , and 3 , in order of increasing frequency) are strongly correlated (see Fig. 4 ).
Over a wide frequency interval, the centroid frequencies of the QPOs and the two noise components are consistent with being linearly related. We applied fits of the form i ϭ A ϩ B j (taking the errors in both i and j into account; see, e.g., Press et al. 1992) to the data points, also shown in Figure 4 . The parameters of these fits are tabulated in Table 1 . A linear fit offers a good description of the data, resulting in reduced 2 values of 2.5 and 0.68 for the fits to ( 1 , 2 ) and ( 2 , 3 ), respectively. When extrapolated, both fits pass through the origin, which indicates that the frequencies scale with a single factor. Therefore, we attempted a second series of fits, this time forced to pass through the origin by setting A ϵ 0. This also resulted in acceptable fits, shown as dashed lines in Figure  4 , and a more precise determination of the slope. Based on this last series of fits, we find that there is no significant difference between the frequency ratios 1 / 2 and 2 / 3 ; we can exclude that these ratios have integer values.
This result led to the hypothesis that the PDSs may be described with a single characteristic profile, the frequency scale of which stretched proportionally during the outburst of GRO J1719Ϫ24. To test this hypothesis, we scaled each power spectrum in frequency by a factor such that the centroid frequency 2 of the QPO peak became equal to 0.1 Hz. Two such frequency-scaled PDSs are shown in Figure 5 . It is evident that their shapes are very similar. The relative stretch factor of these two spectra is as large as 3.2.
As can be seen in Figure 5 , the power spectrum obtained during the later stage of the outburst of GRO J1719Ϫ24 (when the QPOs were at the highest frequencies) has the lowest power densities. This led to the idea that the total power [and, therefore, in our chosen (rms/mean) 2 Hz Ϫ1 normalization, the fractional rms amplitude], integrated over corresponding (but relatively scaled) frequency intervals, was constant throughout the outburst. Therefore, we determined the fractional rms amplitude from each 3 day averaged power spectrum in a frequency range corresponding to 0.01-0.15 Hz in the frequency-scaled domain. These fractional rms amplitudes are shown in Figure 6 . Indeed, these values are approximately constant throughout the outburst. This makes it likely that the X-ray variability of GRO J1719Ϫ24 can be described by a single process, the characteristic timescale of which becomes shorter, but the fractional amplitude of which is invariant, during the entire outburst.
DISCUSSION
Soon after the X-ray detection of GRO J1719Ϫ24, a possible optical counterpart was discovered (Della Valle, Mirabel, & Rodríguez 1994) , the photometric and spectroscopic properties of which suggest that GRO J1719Ϫ24 is a 
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VAN DER HOOFT ET AL. Vol. 458 low-mass X-ray binary. Since the orbital period and mass function of the system are not yet determined, GRO J1719Ϫ24 is still regarded as a black hole candidate (BHC) based on its hard energy spectrum only. In Z sources, which form a subclass of the accreting neutron stars with low magnetic fields, two types of QPOs have been observed that have properties thought to be related to the accretion rateṀ (see van der Klis 1995b and references therein). In horizontal-branch oscillations, the frequency (13-55 Hz) of the QPOs increases with source intensity. Such observations led to the introduction of the beat-frequency model. The flaring-and normal-branch oscillations have an approximately constant frequency between 5 and 7 Hz and have been modeled in terms of near-Eddington accretion. On phenomenological grounds, it does not seem likely that these mechanisms can explain the observed QPOs in GRO J1719Ϫ24; the timescale of the variations in GRO J1719Ϫ24 is much longer than those associated with Z sources, the dynamic range in frequency (0.04 -0.3 Hz) is considerably larger than in the Z sources, and the source intensity decreases by 20% when the QPO frequency increases by a factor of 7.5.
Low-frequency (0.04 -0.8 Hz) QPOs have been observed in the BHCs Cyg X-1, LMC X-1, GX 339Ϫ4, and GRO J0422ϩ32 (van der Klis 1995b). These QPOs were observed while the sources were in their so-called low state, with the exception of LMC X-1, where a 0.08 Hz QPO was found while an ultrasoft component dominated the energy spectrum, showing that the source was in the high state. The large variation in QPO frequency seen in this source gives support to the idea that all low-frequency (=1 Hz) QPOs in BHCs have the same origin. It is important to mention that the intermediatefrequency QPOs in GX 339Ϫ4 (6 Hz, Miyamoto et al. 1991) and GS 1124Ϫ68 (3-10 Hz, Miyamoto et al. 1993 ) occurred while these sources were in the very high state.
In spite of the large range in frequency of the QPOs, the PDSs of GRO J1719Ϫ24 obey a remarkable regularity; their shape, after introducing a frequency scaling factor, does not appear to change much, and the power, integrated over a frequency range scaled by the appropriate frequency scaling factor, remains invariant. In the power density versus frequency plane, each point in the PDSs follows a Ϫ1 track toward higher frequencies and lower power densities during the outburst. This PDS behavior is consistent with a signal in the time domain whose timescale is stretched, but whose amplitude remains the same, like an accordion. This is reminiscent of the timescale invariance of the type II burst profiles of the Rapid Burster (Lewin et al. 1995) , which harbors a neutron star (Hofmann, Marshall, & Lewin 1978) . If these phenomena are related, this would imply that the mechanism responsible for the =1 Hz QPOs is not unique to BHCs. Since the dynamical timescale in the inner region of a disk surrounding a stellar-mass black hole is in the millisecond range, the QPOs in GRO J1719Ϫ24 may have an origin farther out in the disk. The inner regions of viscous accretion disks surrounding black holes may suffer thermal-viscous instabilities when radiation pressure is important (Piran 1978) . Chen & Taam (1994) have recently suggested that lowfrequency QPOs (10.04 Hz) in BHCs may be explicable by such thermal-viscous instabilities. A general property of this disk instability is that the frequency of the oscillation is a function ofṀ. Assuming a direct relation between source intensity andṀ, one would expect that the frequency increases when the intensity decreases (Chen & Taam 1994) . In GRO J1719Ϫ24, the QPO frequency increased by a factor of 7.5 while the 20 -100 keV flux decreased by only 20%; it is not clear whether such a large change in QPO frequency for such a small change inṀ can be explained by this thermal-viscous model. More recently, Abramowicz, Chen, & Taam (1995) proposed a model in which the mass accretion and angular momentum transport take place in an optically thick disk but a fraction of the gravitational energy is dissipated in a corona. Stabilization of the disk depends not only on the rate of coronal energy dissipation but also on the location of the inner radius of the optically thick disk. Their results suggest that the QPO frequency can change, even if the mass accretion rate remains constant.
